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@ Laminated structure. 

@ A laminated stnicture comprising, laminated in the order 
stated. 

(A) a layer of a polyester, 

(B) a layer of a modified entli^sne/alplta-olefin random 
eopdymer, the modified copolymer containing about 0.01 to 
10% by weight, based on the trunk ethyiane/alpha-olefin ran- 
dom copolymer, of an unsaturated carboxylic acid or its deriva- 
tive grafted thereto, and having an ethylene content of 75 to 
95 mole%, a melt flow rate of 0.1 to 60 g/10 ttAn.. a density 

^ of 0.850 to 0.905 g/cm^ and a crystallinlty of less than 30%, 

<and 
(C) a layer of a saponified olefin/vinyl acetate copolymer 
^ or a layer of a polyantide resin. 

o 
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LAMINATED STRUCTURE 
. This invention relates to a laminated structure 
composed of a plurality of polymer layers. More specifi- 
cally, it relates to a laminated structure which com- 
5 prises a polyester layer and a saponified olefin/vinyl 
acetate copolymer layer or a polyamide layer and has 
transparency and resistance to permeation to gases and 
excellent interfacial adhesion, particularly excellent 
interfacial adhesion after stretching. 

10 Polyester resins typified by polyethylene 

terephthalate (to be sometimes referred to as PET) are 
extensively used as films> sheets and packaging materials 
such as containers by utilizing their excellent proper- 
ties such as high mechanical strength^ rigid! ty^ thermal 

15 resistance/ chemical resistance r oil resistance and 
transparency* However, the polyester resins are not 
without defects. For example, they have the defect that 
containers made of the polyester resins cannot be suf- 
ficiently heat-set, and they have no sufficient resist- 

20 ance to gas permeation, 'in particular r the insufficient 
gas permeation resistance is attributed to the inherent 
properties of the polyester resins, and is difficult to 
overcome by molding techniques. 

It may also be possible to improve the gas 

25 permeation resistance of the polyester resins by laminat- 
ing a resin having better gas permeation resistance than 
the polyester resins, such as polyvinylidene chloride, a 
saponification product of olefin/vinyl acetate copolymer, 
or polyamides. Such resins, however, have poor adhesion 

30 to the polyester resins. Even a three-layer structure 
composed of two layers of a polyester resin and a layer 
of such a resin having high gas permeation resistance 
interposed between them is likely to undergo partial 
delamination during stretching or during use and decrease 

35 in gas permeation resistance. 
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A composition composed of 60 to 9 5% by weight 
of a polyolef in modified with an unsaturated carboxylic 
acid or its anhydride and 40 to 5% by weight of a rubbery 
material was proposed as a composition having excellent 
5 adhesion to a polyester resin, a saponified ethylene/ vinyl 
acetate copolymer, or a polyamide resin CU. S. Patent No. 
4,058,647}* This composition has an excellent initial 
adhesion strength, but has reduced transparency. If a 
laminated structure o£ the polyester resin and this 

10 composition is stretched in order to improve the rigidity 
of the polyester resin, the adhesion strength between the 
two layers is greatly reduced, and it has been found that 
the resulting laminate gives rise to problems when used., 
as di packaging. ^ 

15 It is an object of this invention to provide a 

novel laminated structure • 

Another object of this invention is to provide 
a novel laminated structure having a polyester layer and 
a saponified olef in/vinyl acetate copolymer layer or a 

20 polycuaide layer, and an interlayer having excellent adhe- 
sion strnegth to both of these layers. 

Still another object of this invention is to 
provide a novel laminated structure having a polyester 
layer and a saponified olef in/vinyl acetate copolymer 

25 layer or a polyamide layer cuid an interlayer which does 
not impair the transparency of these two layers. 

Yet another object of this invention is to 
provide a novel laminated structure having a polyester 
layer and a saponified olefin/vinyl acetate copolymer 

30 layer or a polyamide layer and an interlayer which even 
after stretcbing, retains excellent adhesidn to the two 
layers. 

A further object of this invention is to provide 
a laminated structure having a polyester layer and a 
35 saponified olefin/vinyl acetate copolymer layer or a 

polyamide layer which are bonded through an Interlayer of 
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a modified ethylene/alpha-olef in random copolymer which 
is obtained by grafting an unsaturated carboxylic acid or 
its derivative and has a very low crystallinity or is 
amorphous. 

5. Additional objects of the invention along with 

its advantages will become apparent from the following 
description. 

According to this invent ion, the above objects 
and advantages of the invention are achieved by a laminated 
10 structure comprising^ laminated in the order stated, 

(A) a layer of polyester, 

(B) a layer of a modified ethylene/alpha-olef in 
random copolymerr the modified copolymer containing about 
0.01 to 10% by weight, based on the trunk ethylene/alpha- 

15 olefin random copolymer, of an unsaturated carboxylic 
acid or its derivative grafted thereto^ and having an 
ethylene content of 75 to 95 mole%# a melt flow rate of 
0«1 to 50 g/10 min,, a density of 0.850 to 0.905 g/cm^ 
and a crystallinity of less than 30%, and 

20 (C) a layer of a saponified olefin/vinyl acetate 

copolymer or a polyanide resin. 

The thermoplastic polyester (A) denotes poly- 
esters composed of units of dihydroxy compounds selected 
from aliphatic glycols such as ethylene glycol, propylene 

25 glycol, 1,4-butanediol, neopentyl glycol and hexamethylene 
glycol, alicyclic glycols such as cyclohexanedimethanol, 
aromatic dihydroxy compounds such as bisphenol or mixtures 
of at least two types of these and units of dicarboxylic 
acids selected from aromatic dicarboxylic acids such as 

30 terephthalic acid, isophthalic acid and 2,6-naphthalenedi- 
carboxylic acid, aliphatic dicarboxylic aCids such as 
oxalic acid, succinic acid, adipic acid, sebacic acid and 
undecanedicarboxylic acid, alicyclic dicarboxylic acids 
such as hexahydro terephthalic acid, or mixtures of at 

35 least two types of these. These polyesters may be modified 
with small amounts of trihydric or higher polyhydroxy 
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compounds such as triols or tricarboxylic acids, or 
polycarboxylic acids so long as the polyesters remain 
thermoplastic. Specific examples of the thermoplastic 
polyesters are polyethylene tereph thai ate, polybutylene 
5 terephthalate, and polyethylene isophthalate terephthalate 
copolymer. 

The saponified olefin/ vinyl acetate copolymer 
constituting the layer (C) of the laminated structure of 
the invention is a saponification product of an olefin/ 

10 vinyl acetate copolymer having an olefin content of 15 to 
60 mole%f preferably 25 to 50 mole%. The saponification 
product has a degree of saponification of at least 50%, 
more preferably at least 90%* If the plefin content is 
less than 15 inole%r the saponified copolymer tends to be 

15 not entirely satisfactory In respect of resistance to 
thermal decomposition, melt~processability, stretch- 
ability and water resistance (moisture absorption and 
swellability) • If the olefin content exceeds 60 mole% or 
the degree of saponification is less than 50%, the copoly- 

20 ^'^^ poor resistance to gas permeation. 

Alpha-olef ins having 1 to 18 carbon atoms are 
preferred as the olefin for composing the saponified 
olefin/ vinyl acetate copolymer. Examples include 
ethylene, propylene, I-butene, 1-hexene, 4-methyl-l- 

25 pentene, l-octene, 1-decene, 1-tetradecene and 1-octa-* 
decene. 

Saponified olef in/vinyl acetate copolymer is 
especially preferred as the saponified olef in/ vinyl 
acetate copolymer in viev of its mechanical strength- and 

30 processability* 

Examples of the polyamide resin ^CC) constitut- 
ing the ■ laminated structure of the invention include 
polyamides obtained by polycondensation of aliphatic, 
alicyclic or aromatic diamines such as hexamethylenedi- 

35 amine, de came thy lenedi amine, dodecamethylenediamine, 
2,2,4- or 2,4,4-trimethylhexamethylenediamine, 1,3- or 
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I, 4-bis(arainomethyl)cyclohexane, bis (p-aminocyclohexyl- 
methane) and m- or p-xylylenediamine and aliphatic, 
alicyclic or aromatic dicarboxylic acids such as adipic 
acid, suberic acid, sebacic acid, cyclohexanedxcarboxylic 

5" acid, terephthalic acid and isophthalic acid; polyamides 
obtained by polycondensation of aminocarboxylic acids 
such as epsilon-aminocaproic acid and 11-aminoundecanoic 
acid? polyamides obtained by ring-opening polymerization 
of lactams such as epsilon-caprolactam and omega-lauro- 
10 lactam; copolyaraides composed of two or more of these 
components; and mixtures of these polyamides- Specific 
examples are nylon 6, nylon 66, nylon 610, nylon 9, nylon 

II, nylon 12, nylon 6/66, nylon 66/610 and nylon 6/11. 
There is no restriction on the molecular weights of these 

15 polyamides, Usually polyamides having a relative 

viscosity (measured in 98% sulfuric acid in accord- 
ance with JIS K-6819) of at least 0,5, preferably at 
least 2,0, are conveniently used in this invention. 

The laminated structure of this invention 

20 comprises the layer CB) of a modified ethylene/alpha- 
olefin random copolymer as an interlayer for firmly 
bonding the layers (A) and (C) . 

The modified ethylene/alpha-olef in random 
copolymer (to be sometimes referred to simply as the 

25 modified copolymer) contains about 0.01 to 10% by weight, 
preferably 0.1 to 5% by weight, based on the ethylene/ 
alpha-olefin random copolymer as a trunks of an un- 
saturated carboxylic acid or its derivative. If the 
amount of the unsaturated carboxylic acid or its deriva- 

30 tive grafted is less than 0.01% by weight, .the adhesion 
of the interlayer to the polyester layer (A) and the 
saponified olefin/vinyl acetate copolymer layer or the 
polyaraide layer (C) cannot be improved. On the other 
hand, if it exceeds 10% by weight, the modified copolymer 

35 is partly crosslinked and is inferior in processability, 
transparency and adhesion strength. 
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The modified copolymer has an ethylene content 
of 75 to 95 mole%, preferably 77 to 93 mole%. 

The modified copolymer also has a melt flow 
rate (MFR^ in accordance with ASTM D1238I.) of 0.1 to 50 
5 g/10 min., preferably 0.2 to 20 g/10 min. 

The modified copolymer has a density of 0.850 
to 0.905 q/cm^, preferably 0.860 to 0.900 g/cm^. 

Finally, the modified copolymer has a crystal- 
linity of less than 30%, preferably less than 10%, more 
10 preferably less than 7%. If the MFR2 is outside the 
above-specified range, the viscosity of the modified 
copolymer is too high or too low and has poor process- 
ability and adhesion strength. 

If the modified copolymer has a density of more 
15 than 0.905 g/cm^ and a crystallinity, determined by 
X-rayr of more than 30%, the modified copolymer is in- 
ferior in adhesion strength after it has been subjected 
to stretching. 

Alpha-olef ins having 3 to 20 carbon atoms are 
20 suitable as the alpha-olef in constituting the modified 
copolymer. Specific examples are propylene, 1-butene, 
l-hexene, 4-methyl-l-pentene, 1-octene, 1-decene, 1-tetra- 
decene and 1-octadecene. These alpha-olef ins may be used 
singly or in combination. 
25 The modified copolymer of layer (B) can be 

produced by grafting the unsaturated carboxylic acid or 
its derivative to an ethylene/alpha-olefin random copoly- 
mer. The ethylene/alpha-olefin random copolymer before 
modification usually has a melt flow rate (HPRj) of 0.1 
30 to 70 g/10 min., and has the same density, ethylene 
content and crystallinity as the modified -c'opolymer. 

Examples of the unsaturated carboxylic acid or 
its derivative to be grafted include unsaturated carboxylic 
acids such as acrylic acid, raaleic acid, fumaric acid, 
35 tetrahydrophthalic acid, itaconic acid, citraconic acid, 
crotonic acid, isocrotonic acid, and Nadic aci<i^ (endo- 
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cis-bicyclo[2,2,llhept-5-ene-2/3-dicarboxylic acid); and 
derivatives thereof such as acid halides^ amides, imides, 
anhydrides and esters. Specific examples of the deriva- 
tives are malenyl chloride, maleimide, maleic anhydride, 
5 citraconic anhydride, monomethyl maleate, dimethyl maleate, 
and glycidyl maleate. Among these, the unsaturated 
dicarboxylic acids and their anhydrides are preferred. 
Maleic acid, Nadic aci^ and their anhydrides are 
especially preferred. 

10 Various known methods can be used to produce 

the modified copolymer by grafting a grafting monomer 
selected from the unsaturated carboxylic acids and their 
derivatives to the unmodified ethylene/alpha-olef in 
random copolymer. For example, the unmodified ethylene/ 

15 alpha-olef in random copolymer is melted, and the grafting 
monomer is added to it and graft-copolymerized. Alter- 
natively, the unmodified ethylene/alpha-olef in random 
copolymer is dissolved in a solvent, and the grafting 
monomer is added and graft-copolyroerized. In any case, 

20 the reaction is preferably carried out in the presence of 
a radical initiator in order to perform graf t-copolymer- 
ization with good efficiency. The grafting reaction is 
carried out usually at a temperature of 60 to 350^C. 
The proportion of the radical initiator is usually 0.001 

25 to 1 part by weight per 100 parts by weight of the unmodi- 
fied ethylene/alpha-olef in random copolymer. The radical 
initiator may be an organic peroxide, an organic perester 
or an azo compound. Specific examples include benzoyl 
peroxide, dichlorobenzoyl peroxide, dicumyl peroxide, 

30 di-tert-butyl peroxide, 2,5-dimethyl-2,5-di (peroxybenzo- 
ate)hexyne-3, l,4-bis(tert-butylperoxyisopriopyl) benzene, 
lauroyl peroxide, tert-butyl peracetate, 2 ,5-dimethyl- 
2,5-di (tert-butylperoxy) hexyne-3 , 2,5-dimethyl-2,5-di- 
(tert-butylperoxy)hexane, tert-butyl perbenzoate, tert- 

35 butyl perphenylacetate, tert-butyl perisobutyrate, tert- 
butyl per-sec-octoate, tert-butyl perpivalate, cumyl 
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perpivalate, tert-butyl perdiethylacetate, azobisiso- 
butyronitrile and dimethyl azoisobutyrate. Among these, 
dialkyl peroxides such as dicumyl peroxide, di-tert-butyl 
peroxide, 2 /5-dimethyl~2 /5-dimethyl-2 ,5~di (tert-butyiper- 
5 oxy}hexane and 1,4-bis (tert-butylperoxyisopropyl) benzene 
are preferred. 

The modified copolymer used in this invention 
may be mixed with an unmodified ethylene/alpha-olef in 
random copolymer to form the modified copolymer layer (B) 

10 of the laminated structure of the invention so long as 
the amount of the unsaturated carboxylic acid or its 
derivative grafted in the mixture is in the range of 0,01 
to 10% by weight. Furthermore, the modified copolymer 
used in this invention may be mixed with a modified or 

IS unmodified ethylene/alpha-^olef in random copolymer having 
a crystallinity of more than 30% to form the modified 
copolymer layer (B> of the laminated structure of the 
invention so long as the crystallinity of the mixture is 
less than 30%. 

20 A heat stabilizer, a weather ability stabilizer r 

an antistatic agent, a pigment, a dye, a corrosion in- 
hibitor, etc, may be incorporated in one or more of the 
layers (A), (B) and (C) forming the laminated structure 
of this invention so long as the additives do not impair 

25 the objects of this invention. 

The laminated structure of this invention may, 
for example, be in the form of a film, sheet or bottle. 

The laminated structure of this invention may 
be produced, for example, by a method which comprises 

30 melting the polymers for the three layers in different 
extruders, feeding the molten polymers infco' a die of a 
three-layer structure, and co-extruding them with the 
modified copolymer layer (B) as an inter layer, or a 
method (so-called sandwich laminate method) which com- 

35 prises forming the polyester layer (A) and the saponified 
olefin/vinyl acetate copolymer layer or the polyamide 
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resin layer (C) separately, and melt-extruding the modi- 
fied copolymer as an inter layer into between the layers 

(A) and (C) . If the laminated structure to be produced 
is in the form of a bottle, a keg, a pipe or a tube, the 
co-extrusion molding method can be used advantageously. 
Furthermore, the use of the co-extrusion molding method 
is preferred because it can easily give a high inter- 
facial adhesion. 

Thd laminated structure of this invention may 
be stretched monoaxially or biaxially in order to improve 
rigidity, transparency, mechanical strengthr etc. or 
impart shrinkability. There is no particular restriction 
on the stretching conditions. Generally, the stretching^ 
is carried out at a temperature of 70 to 150*^C at a 
stretch ratio of 2 to 10 times in the case of monoaxial 
stretching and at a stretch ratio of 2 to 10 times in the 
longitudinal direction and 2 to 10 times in the trans-- 
verse direction in the case of biaxial stretching. 

The thickness of each of the layers of the 
laminated structure can be properly determined depending 
upon the end use of the laminated structure. Usually, if 
the laminated structure is a film or sheet, the polyester 
resin layer (A) preferably has a thickness of 0.02 to 
5 mm, and the layers (B) and (C) preferably have a thick- 
ness of 0.01 to 1 mm. If the laminated structure is a 
container, the polyester resin layer (A) preferably has a 
thickness of 0.1 to 5 mm, and the layer (B) or (C) prefer- 
ably has a thickness of 0.01 to 1 mm. 

The laminated structure of this invention may 
comprise three layers (A) , (B) and (C) , or may comprise 5 
or more layers additionally having another* kinds of 
polymer layers such as polyolefin. An example of the 
multilayer laminate is one comprising, for example, the 
polyester layer (A) /the modified random copolymer layer 

(B) /the saponified olefin-vinyl acetate copolymer layer 
or the polyamide resin layer (C)/the modified random 
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copolymer layer (B)/a polypropylene layer- 
Depending upon its use, the laminated structure 
of this invention may be a 5-layer structure comprising 
three types of polymer, which, for example, comprises the 
5 polyester resin layer (A) /modified random copolymer layer 
CB) /saponified olefin-vinyl acetate copolymer layer or 
the polyamide resin layer (C) /modified random copolymer 
layer (B) /polyester resin layer (A) . 

The laminated structure of this invention can 
10 be used, for example as packaging film or bottles for 
foods and medicines since it has transparency r flavor 
retaining property and heat resistance which are the 
characteristic features of the polyester and resistance 
to gas permeation which is the characteristic feature of 
15 the saponified olefin/vinyl acetate copolymer or the 
polyamide resin, and possesses a high inter facial ad- 
hesion in the initial stage and after stretching. 

The following examples illustrate the present 
invention in greater detail. It should be understood 
-20 that unless the invention departs from its scope described 
and claimed herein r it is not to be limited in any way to 
these exan^les. 

BXAHPLB 1 

A three-layer case sheet was formed under the 
25 following conditions by using maleic anhydride-grafted 
ethylene/propylene random copolymer (MAH-EPR-l; MPR2 
0.5 g/10 min. , the amount of maleic anhydride grafted 0.5 
g/100 g polymer, ethylene content 80 mole%f density 0.865 
g/ca?, crystallinity 4%), polyethylene terephthalate 
30 (PET; tradename Mitsui PET J 135, a product^ of Mitsui PET 
Resin Co., Ltd.), and a saponified product of ethylene/ 
vinyl acetate copolymer (EVOH; MPR2 1.3 g/10 min., 
density 1.19 g/cm? , ethylene content 32 mole%; trade- 
name Kuraray Eval EF-F, a product of Kuraray Inc.). 
35 Film layer construction: 

PET/MAH-EPR-1/EVOH»120/60/120 micrometers 
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Extruder: 

40 inra0 extruder 280°C (for PET) 
40 inm0 extruder 210°C (for MAH-EPR-1) 
40 mni0 extruder 210°C (for EVOH) 
5 Molding speed: 10 meters/min. 

The interfacial adhesion strength (F^, g/15 mm 
width) between the PET layer and the MAH-EFR-1 layer of 
the resulting three-layer sheet r and the interfacial 
adhesion strength (F2r g/15 nun width) between the EVOH 
10 layer and the MAH-BPR-I layer were measured by T-peel 

method at a peeling speed of 300 mm/min. The transparency 
of the resulting sheet was evaluated by using a haze 
meter. The three layer sheet was heated at 80^C for 10 
minutes, and at this temperature stretched simultaneously 
X5 to three times longitudinally and to three times trans- 
versely to prepare a three-layer stretched sheet* Sub- 
sequently r the sheet was cooled to room temperature r and 
the interfacial adhesion strength (F^, 9/15 mm width) 
between the PET layer and the MAH-EPR-1 layer and the 
20 interfacial adhesion strength (F^, g/15 mm width) 

between the EVOH layer and the MAH-BFR-1 layer in the 
resulting stretched sheet were measured by T-peel at a 
peeling speed of 300 mm/min. The transparency of the 
three-layer stretched sheet was evaluated by using a haze 
25 meter. The results are shown in Table 1. 

EXAMPLE 2 

Example 1 was repeated except that a maleic 
anhydride-grafted ethylene/propylene random copolymer 
(MAH-EPR-2; MFR2 1*9 g/10 min. , the amount of maleic 
30 anhydride grafted 0.1 g/100 g polymer, ethylene content 
80 mole%r density 0.864 g/cm , crystallinify 4%) was 
used instead of MAH-EPR-1. The results are shown in 
Table 1. 

EXAMPLE 3 

35 Example 1 was repeated except that a com- 

position (MPRg 1.1 g/10 min. , the amount of maleic 



I 

■ 0230344 



anhydride grafted 0.25 g/100 g of polymer, ethylene 
content 80 mole%, density 0.865 g/10 min., crystallinity 
4%) formed fay mixing 50 parts by weight of MAH-EPR-1 and 
50 parts by weight of an unmodified ethylene/propylene 
5 random copolymer (EPR-1; MFR^ 2.0 g/10 min., min., 

ethylene content 80 mole%, density 0.864 g/cm^, crystal- 
linity 4%) was used instead of MAH-EPR-1. The results 
are shown in Table 1. 

BXAMPI.E 4 

10 Example 1 was repeated except that a com- 

position (MPR2 1.4 g/10 min., the amount of maleic 
anhydride grafted 0.256 g/100 g of polymer, density 0.874 
g/cm*^, crystallinity 9%) obtained by mixing 50 parts by 
weight of HAH-BPR-1 and 50 parts by weight of unmodified 

15 ethylene/l-butene random copolymer (EBR-1; HFR2 4.0 

g/10 min.r ethylene content 90 mole%r density 0.885 

3 

g/cm , crystallinity 16%) was used instead of HAH-EPR~1, 
The results are shown in Table 1. 

EXAMPLE 5 

20 Example 1 was repeated except that a composition 

(MFR2 1.3 g/10 min.r the amount of maleic anhydride 
grafted 0.25 g/100 g of polymer, density 0.874 g/cm^, 
crystallinity 9%) obtained by mixing 50 parts by weight 
of maleic anhydride-grafted ethylene/ 1-butene random 

25 copolymer (HAH-EBR-1; MFRg 3.2 g/10 min., the amount of 
maleic anhydride grafted 0.5 g/100 g of polymer, ethylene 
content 90 mole%, density 0.885 g/cm^, crystallinity 
14%) with 50 parts by weight of EPR-1 used in Example 3 
was used instead of HAH-EPR-1. The results are shown in 

30 Table 1. 

EXAMPLE 6 . ' 

Example 1 was repeated except that nylon 6 
(trademark Aramine CM1021XF, a product of Toray Co., 
Ltd.) was used instead of EVOH, and the temperature of 
35 the extruder for nylon was adjusted to 250°C. The 
results are shown in Table 1. 
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EXAMPLE 7 

Example 1 was repeated except that PET-G (amor- 
phous polyethylene terephthalate-type copolymer resulting 
from substitution of 1,4-cyclohexanediniethanol for part 
5 of the glycol component; trademark KODAR PETG6763, a 

product of Eastraann Chemical) was used instead of PET and 
a non-stretched three-layer T-die sheet was formed. The 
interfacial adhesion strengths and transparency of the 
non-stretched sheet were evaluated as in Example 1. The 
10 results are shown in Table 1. 

COMPARATIVE EXAMPLE 1 
Example 1 was repeated except that EPR-1 used 
in Example 3 was used instead of MAH-EPR-1. The results 
are shown in Table 1. 
25 COMPARATIVE EXAMPLE 2 

Example 1 was repeated except that malelc 
anhydride-grafted LDPE (MAH-LDPE-lr MFR2=3.0 g/10 rain., 
the amount of maleic anhydride grafted 0.3 g/100 g of 
polymer, density 0.920 q/cTs? , crystallinity 50%) was 
20 used instead of MAH-EPR-1. The results are shown in 
Table 1. 

COMPARATIVE EXAMPLE 3 
Example 1 was repeated except that a molten 
mixture (MPRj 1.5 g/10 min. , the amount of maleic 
25 anhydride grafted 0.21 g/100 g of polymer, density 0.907 
g/cm^, crystallinity 40%) obtained by mixing 70 parts 
by weight of maleic anhydride-grafted polyethylene (MAH- 
PB; MPR2 2.0 g/10 min., the amount of maleic anhydride 
grafted 0.3 g/100 g of polymer, density 0.925 g/cm , 
30 crystallinity 55%) and 30 parts by weight of EPR-1 used 
in Example 3 was used instead of MAH-EPR-1. The results 
are shown in Table 1. 

COMPARATIVE EXAMPLE 4 
Comparative Example 3 was repeated except that 
35 MAH-EPR-1 used in Example 1 was used instead of EPR-1 
used in Comparative Example 3. The results are also 
shown in Table 1. 
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. CLAIMS 

A laminated structure which comprises, in order; 

(A) a layer of a polyester, 

(B) a layer of a modified ethylene/alpha-olef in 
random copolymer, the modified copolymer containing 0.01 to 

5 10% by weight, based on the trunk ethylene/alpha-olef in 
random copolymer, of an unsaturated carboxylic acid or 
derivative thereof grafted thereto, and having an ethylene 
content of 75 to 95 mole%, a melt flow rate of 0.1 to 50 
g/10 min., a density of 0.850 to 0.905 g/cm* and a 

10 crystallinity of less than 30%, and 

(C) a layer of a saponified olef in/vinyl aceta^te 
copolymer or a polyamide resin layer. 

2. A laminated structure according to claim 1 wherein 
the amount of grafted unsaturated carboxylic acid or 

15 derivative is 0,1 to 5% by weight. 

3. A laminated structure according to claim 1 or 2 
wherein the modified ethylene/alpha-olef in random copolymer 
has an ethylene content of 77 to 93 mole%. 

4- A laminated structure according to claim 1, 2 or 3 

20 wherein the modified ethylene/alpha-olef in random copolymer 
has a melt flow rate of 0.2 to 20 g/10 min. 
5. A laminated structure according to any one of the 

preceding claims wherein the modified ethylene/alpha-olef in 
random copolymer has a density of 0.860 to 0.900 g/cm' . 
25 6. A laminated structure according to any one of the 

preceding claims wherein the modified ethylene/alpha-olef in 
random copolymer has a crystallinity of less than 10%. 
7. A laminated structure according to any one of the 

preceding claims wherein the polyester has units derived 
30 from an aromatic dicarboxylic acid and an aliphatic alcohol, 
8* A laminated structure according to any one of the 

preceding claims wherein the saponified olefin/vinyl acetate 
copolymer has an olefin content of 15 to 60 mole% and a 
degree of saponification of at least 50%. 
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9. A laminated structure accordinsr to an? one of the 
claims 1 to 7 wherein the polyamide resin is nylon 6. 

10, A laminated structure according to any one of the 
preceding claims wherein the layer (A) has a thickness of 
0.02 to 5 mm, the layer (B) has a thickness of 0.01 to 1 vm, 
and the layer (C) has a thickness of 0.01 to 1 mm. 



